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Abstract: - Solar power plants use the Sun as a source of heat. In order to produce a high enough temperature for an electric plant, 
solar energy must be concentrated. In a solar power plant, this is usually found in mirrors. Global solar energy estimates show that 
it is more than just providing the world's total energy needs. There are three solar-powered technologies based on three methods of 
concentrating solar energy: solar power plants, solar power plants, and solar energy plants. The mirrors used in these plants are 
usually made of glass, although other techniques are still being considered. Power plants of these types use solar heating to heat 
thermodynamic liquids such as water to drive a thermodynamic engine; in water, this will be a steam turbine. Solar power plants 
can have heat storage systems that allow them to generate electricity for more than an hour during the day. 
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I. INTRODUCTION 
In today's world of growing demand for energy from minerals 
fossil fuels play a major role in the thermal conductivity of 
greenhouse gases (GHG) emissions and air pollution. Fast 
people growth and rising demand for energy, especially in 
developing countries have brought as much concern as hunger, 
pollution, health, and environmental problems directly or 
indirectly affect the global economy, which has become a major 
global problem. So, looking for more power resources and their 
efficient use would be fine the answer to this problem.  
Renewable energy includes natural energy sources it is almost 
non-existent, either because it is available in large quantities or 
can be recycled by natural processes. However, most energy 
resources have high waste problems and low development and 
consumption. Solar energy production has attracted widespread 
attention because of its benefits as a broader resource, lower 
operating costs, and no environmental pollution.  
Solar energy is an ongoing source of energy that can provide 
energy security and energy independence for all. This 
renewable energy source is available free of charge in many 
regions around the world and it is a clean way to the energy that 
does not cause pollution. It represents the most promising and 





Solar energy is generated from the sun, harnessed, and 
converted into two standard electric and thermal applications.  
Solar energy technology is an important technology to solve the 
problem of energy and an effective way to solve pollution.  
II. SOLAR POWER GENERATION 
Solar energy technology is important in providing the vast 
amount of clean and renewable energy needed in the future 
because it is so expensive in renewable energy technologies. 
Solar energy production continues and competes with 
greenhouse gas production for the next decade. Solar power 
generation has been proven to be one of the most attractive 
ways to generate electricity is connected and distributed grid 
modes. Solar power generation can be done both by 
photovoltaic (PV) and by concentrating solar energy systems 
(CSP). PV technologies such as single and multi-crystalline 
cells, thin-film, solar / non-life-sustaining solar cells, and many 
Solar cells have identified increasing trends for their resources 
as energy-generating systems for small and roofing devices. 
CSP technologies such as solar panels, matching panels, 
Fresnel line indicators, and power towers are increasingly being 
used to generate more solar energy using cycles/power engines. 
This special issue of solar energy production focuses on a 
variety of technologies, building materials, and control 
techniques to convert active solar energy, energy conservation, 
control, and implementation methods. 
Various PV solar systems are recommended for improving 
efficiency and cost-effectiveness. Equipment development 
plays a major role in the production of efficient solar energy. H. 
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K. Jun et al. proposed a polysulfide electrolyte suitable for 
CdSe quantum dot sensitized solar cells. With seven ionic 
rotating layers, such a system produces 1.41% efficiency. 
Energy storage plays an important role in solar energy systems 
to improve increased reliability and performance. S.-Y. Tseng 
and C. Tsai investigated the photovoltaic power system with an 
interleaving boost converter for battery charger applications 
with 88% efficiency under fully charged conditions. Control 
systems are critical to producing solar energy for safety and 
ensuring the ability to ship cargo. The stability of the solar 
system can be achieved through an accurate and error-tolerant 
control system. K.-H. Chao et al. developed a network of 
cerebellar model articulation controller neural systems in the 
PV power detection system. N. Vázquez et al. we have 
reviewed the grid-connected multilevel source inverter and its 
grid termination protection. This paper shows the performance 
of the test and simulation analysis of a grid-connected system 
with a multilevel source inverter. A. Hajah et al. a performance-
enhancing grid-based photovoltaic power plant was conducted 
at two locations in Kuwait. Analysis has shown that annual 
energy and annual yields are lower in Malta compared to 
Warfa, although energy costs in both areas remain relatively 
high. 
Adjustment, geometry, and reflector material are very 
important in CSP plants to improve optical performance. H. Ma 
et al. proposed a triangular membrane facets-based indicator for 
the optical design of a solar dish concentrator that will achieve 
83.63% of the optical efficiency of more than 15 cm radius disk 
found on a focus plane. Choosing the right solar energy system 
is very important in the design and control strategies. The 
additional decision-making process of the novel is suggested in 
selecting appropriate solar energy systems by M.-H. Wang. 
New techniques and simulation tools are proposed to design a 
field of heliostats in a solar power plant to measure optical 
performance. 
The combination of energy-efficient solar power plants can 
improve the reliability and efficiency of solar energy 
production. Examination of the solar component in power 
plants with the help of solar energy was done by R. Zhai et al. 
Analysis has shown that a solar power station can supply up to 
30 MW of electricity to a 600 MW coal-fired power station to 
operate at a lower cost. S. Dihrab et al. performance analysis of 
the PV-unitized regenerative fuel cell system in the tropics. The 
implementation of solar energy systems in the agricultural 
sector can achieve a sustainable energy supply in rural areas. 
A.Z. Sahin and S. Rehman investigated the economic potential 
of PV solar water in Saudi Arabia and found that the cost of 
pumping water could vary between two and three cents in the 
US per m3. 
A. Types of Sun Collectors 
There are many types of solar collectors, but they are all built 
with the same basic concept in mind. Normally, something is 
used to collect and concentrate energy from the Sun and is used 
to heat water. The simplest of these uses the dark material 
around the water pipes. Dark material absorbs most of the sun's 
rays, and as the material heats the water around it. This design 
is very simple, but the collectors can be very difficult. 
Absorbing plates can be used if a high temperature is not 
required, but conventional equipment using reflective material 
to focus on the sun causes a significant increase in temperature. 
B. Flat-Plate Collectors 
 
                     Fig.1.Drawing of a Flat-plate collector. 
These collectors are simply metal boxes with some kind of 
transparency as a cover on a black suction plate. The sides and 
bottom of the collector are usually covered with insulation to 
reduce heat loss in other parts of the collector. The sun's rays 
pass through the glazing surface and hit the absorbent plate. 
This plate is hot, transferring heat to water or air trapped 
between the glazing plate and the absorber. Sometimes these 
absorber plates are painted with special coatings designed to 
absorb and retain heat better than traditional black paint. These 
plates are usually made of fine metal - usually copper or 
aluminium. 
C. Evacuated Tube Collectors 
Evacuated tube collector (ETC) consists of single tubes that are 
connected to a header pipe. To reduce heat losses of the water-
bearing pipes to the ambient air, every single tube is evacuated. 
Besides different geometrical configurations, it has to be 
considered that the collector must always be mounted with a 
certain tilt angle to allow the condensed internal fluid of the 
heat pipe to return to the hot absorber. 
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Glass ETC with U-tube (A) illustration of the glass evacuated 
tube; (B) cross-section. 
The ETCs provide the combined effects of a highly selective 
surface coating and vacuum insulation of the absorber element 
so that they can have high heat extraction efficiency compared 
with FPCs in the temperature range  above 80°C. At present, 
the glass-evacuated tube has become the key component in 
solar thermal utilization, and they are proved to be very useful 
especially in residential applications for higher temperatures. 
So, ETCs are widely used to supply the DHW or heating, 
including heat pipe-evacuated solar collectors and U-tube glass 
ETCs [5–10]. An ETC uses liquid-vapor phase-change 
materials (PCMs) to transfer heat at high efficiency. A 
schematic diagram of an ETC is shown. 
These collectors feature a heat pipe (a highly efficient thermal 
conductor) placed inside a vacuum-sealed tube. The pipe, 




tip attached to the sealed pipe (condenser). The heat pipe 
contains a small amount of fluid that undergoes an evaporating–
condensing Thermal tube collector. 
Cycle: In this cycle, solar heat evaporates the liquid, and the 
vapor travels to the heat sink region where it condenses and 
releases its latent heat. The condensed fluid return back to the 
solar collector and the process is repeated. When these tubes are 
mounted, the metal tips up into a heat exchanger (manifold). 
All these collectors are installed at a fixed tilt that optimizes the 
performance for a specified period; for summer use, a tilt equal 
to the latitude φ minus 10 degrees can be considered optimal. 
Thermal tube collector (TTC) consists of the same components 
as the previous collector except that instead of a U-tube, there 
exists a thermal tube tightly loaded with a substance Thermal 
tube collector. 
that vaporizes under the influence of solar radiation. The 
produced vapours rise to the top of the tube called condenser, 
which yields the latent heat of condensation to HTF, whereby 
the substance from the thermal tube condenses and the process 
restarts. Thus, the HTF is heated and flows through the 
collecting pipe. The operation of the thermal tube collector is 
illustrated. 
D. Compound parabolic collector (CPC) 
Compound Parabolic collector (CPCs) are non-various 
absorber types of CPCs imaging concentrators. They have the 
capability of reflecting the absorber of all of the incident 
radiation within wide limits. Their potential as collectors of 
solar energy was pointed out by Winston (1974). The necessity 
of moving the concentrator to accommodate the changing solar 
orientation can be reduced by using a trough with two sections 
of a parabola facing each other, as shown in Figure 3.5. 
INTERNATIONAL JOURNAL OF PROGRESSIVE RESEARCH IN SCIENCE AND ENGINEERING, VOL.2, NO.7, JULY 2021. 
 
  
RAJIT TETE., et.al: SOLAR THERMAL POWER GENERATION 87 
 
Compound parabolic concentrators can accept incoming 
radiation over a relatively wide range of angles. By using 
multiple internal reflections, any radiation entering the aperture 
within the collector acceptance angle finds its way to the 
absorber surface located at the 
 
 
bottom of the collector. The absorber can take a variety of 
configurations. It can be a flat, bifacial, wedge, or cylindrical. 
Two basic types of CPC collectors have been designed: 
symmetric and asymmetric. CPCs usually employ two main 
types of absorbers: the fin-type with a pipe and tubular 
absorbers. The fin-type can be flat, bifacial, or wedge, as shown 
in the above figure for the symmetric type, and can be single 
channel or multichannel. 
CPCs should have a gap between the receiver and the reflector 
to prevent the reflector from acting as a fin conducting heat 
away from the absorber. Because the gap results in a loss of 
reflector area and a corresponding loss of performance, it 
should be kept small. This is more important for flat receivers. 
For higher temperature applications a tracking CPC can be 
used. When tracking is used, this is very rough or intermittent, 
since the concentration ratio is usually small and radiation can 
be collected and concentrated by one or more reflections on the 
parabolic surfaces. 
CPCs can be manufactured either as one unit with one opening 
and one receiver or as a panel. When constructed as a panel, the 
collector looks like an FPC. 
 
a) Inverted flat-plate collector. (b) Inclined flat-plate collector. 
Panel CPC collector with cylindrical absorbers. (a) Schematic 
diagram. (b)Photo of a CPC panel collector installation 
Another category of CPC collectors is the asymmetric type. 
This can be combined with a reverse or upside-down absorber 
plate configuration. Following the initial investigations on this 
type of system, in these configurations radiation is directed on 
the underside of the plate by a stationary concentrator of the 
CPC shape shown. In this way, heat losses from the absorber 
are significantly reduced because the upper side of the plate is 
well insulated and the convective losses are reduced because 
the convective current is blocked by the plate itself. Another 
configuration is the inclined design shown. Compared with a 
flat-plate collector, these designs have lower optical efficiency 
due to the scattering losses in the reflector but better efficiency 
at higher temperatures. 
A variation of this configuration is the double-sided CPC-type 
flat-plate collector. These are also called bifacial solar flat-plate 
collectors because the absorber is irradiated at both sides of the 
absorber. In another design, the absorber is "insulated" on all 
sides with transparent insulation whereas in one design simple 
glazing was used either in one CPC mirror–absorber unit or in 
three CPC mirror–absorber units as shown below. 
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Cross-section of (a) CPC collector with one mirror–absorber 
unit and (b) CPC collector with three mirror–absorber units. 
III. TYPES OF CONCENTRATING THERMAL POWER PLANTS 
Concentrating solar power systems harness heat from sunlight 
to give electricity to huge power stations.  
Many power plants today utilise fossil fuels to boil water. The 
steam from the boiling water turns an enormous turbine, which 
drives a generator to create electricity. Nonetheless, another age 
of power plants use concentrating solar power systems and the 
sun as a heat source. The three principle kinds of concentrating 
solar power frameworks are: linear concentrator, dish/motor, 
and power tower systems 
A. Linear Concentrators Systems 
Linear concentrator frameworks gather the sun's energy 
utilizing long rectangular, curved (U-shaped) mirrors. The 
mirrors are leaned toward the sun, focusing sunlight on tubes 
(or collectors) that run the length of the mirrors. The reflected 
daylight warms a liquid coursing through the cylinders. The hot 
liquid then, at that point is utilized to bubble water in an 
ordinary steam-turbine generator to create power there are two 
types of linear concentrating system: 
B. Parabolic Trough 
Pparabolic Trough power plants are the most full grown of the 
CSP advances, with over 4000 MW in activity worldwide and 
a background marked by business plant activity dating to the 
mid-1980s. Trough power plants have enormous varieties of 
sun-oriented authorities that component mirrors bended 
looking like a parabola to focus daylight onto a straight line. A 
High temperature heat transfer fluid, regularly synthetic oil, 
moves through the collector pipe and is warmed by the 
assimilated daylight. This hot HTF is utilized to create steam 
that turns a regular steam turbine/generator to deliver power. 
The spent steam from the turbine is consolidated into water and 
recycled by feed water siphons to be changed once more into 
high-pressure steam. Wet, dry, or half-breed cooling can be 
utilized to cool and consolidate the spent steam. A parabolic 
trough plant is made out of a few subsystems: solar oriented 
gatherer field, collector and related HTF framework, power 
block, thermal storage (discretionary), fossil-terminated 
reinforcement (discretionary), and vital ancillary facilities, . 
TES is given by trading heat from the oil HTF to a liquid salt, 
which is less expensive than oil and displays insignificant fume 
pressure in any event, when warmed to a few hundred degree 
 
C. Fresnel reflector 
 Fresnel reflector (LFR) solar power generation is a framework 
that concentrates solar beam radiation into a receiver tube 
mounted at the point of convergence of the Fresnel mirror 
through the FLR mirror following of the development of the 
sun and creates high-temperature working media for thermal 
cycle power generation. Significant parts of LFR power 
generation incorporate the liner 
 
intelligent mirror, receiver cylinder, and transmission 
framework. The LFR power generation framework is an 
improved on parabolic trough power generation framework. 
The parabolic trough concentrator is supplanted by a surface 
mirror; the mirror includes a little distance to ground, low wind 
load, a basic construction, an intensive layout, and higher land-
use efficiency; besides, vacuum therapy for the receiver tube 
isn't required, subsequently decreasing specialized challenges 
and expenses. The absolute  expense of the framework is nearly 
low. Nonetheless, because of the framework's low focus 
proportion, the functional temperature remains low, bringing 
about low framework efficiency too. 
D. Power Towers 
A solar tower, otherwise called a solar power tower, is an 
approach to think solar power to make it an all the more 
powerful fuel source. Solar towers are now and then 
additionally 
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called heliostat power plants since they utilize an assortment of 
versatile mirrors (heliostats) spread out in a field to accumulate 
and focus the sun at the tower. By thinking and gathering solar 
energy, solar towers are viewed as a sort of environmentally 
friendly power. Solar towers are one sort of solar tech 
(including  parabolic troughs or dish-engine frameworks), all of 
which can make up a concentrated solar power (CSP) 
framework As the sun shines down on a solar tower's field of 
heliostats, each of those computer-controlled mirrors tracks the 
sun's position on two axes. 
The heliostats are set up so that over the course of a day, they 
efficiently focus that light towards a receiver at the top of the 
tower. 
In their first iteration, solar towers utilized the sun's focused 
rays to warm water, and the subsequent steam powered a 
turbine to make power. More up to date models currently utilize 
a mix of fluid salts, including 60% sodium nitrate and 40% 
potassium nitrate. These salts have a higher warmth capacity 
than water, so a portion of that heat energy can be put away 
prior to utilizing it to heat up the water, which drives the 
turbines.  
These higher working temperatures likewise take into 
consideration for greater efficiency and imply that some power 
can be created even on cloudy days. Joined with some sort of 
energy-storage, this implies solar towers can deliver reliable 
energy 24 hours per day. 
E. Solar Dish 
Dish/engine frameworks utilize a parabolic dish of mirrors to 
direct and think daylight onto a central engine that produces 
electricity. The dish/engine framework is a concentrating solar 
power  (CSP) technology that produces more modest measures 
of electricity than other CSP advancements—commonly in the 
scope of 3 to 25 kilowatts—however is helpful for particular 
use. The two significant pieces of the framework are the solar 
concentrator and the power conversion unit.  
The sunlight based concentrator, or dish, accumulates the sun 
oriented energy coming straightforwardly from the sun. The 
subsequent light emission daylight is reflected onto a thermal 
recipient that gathers the sun based warmth. The dish is 
mounted on a construction that tracks the sun constantly for the 
duration of the day to mirror the most elevated level of daylight 
conceivable onto the thermal collector. 
IV. CONCLUSION 
Solar power generation and photovoltaic technology is a 
promising technology for climate-related energy that is so 
powerful that, statistically, can cover much more in addition to 
the current need for global electricity use together both 
technologies can make an important contribution to climate 
protection. Photovoltaic systems have advantages with the 
demand for low power, self-contained systems, and systems 
connected to grid construction. Solar thermal power plants 
work well in large grid-connected systems. Due to the high 
direction Sunlight in the South is very useful in southern Europe 
and North Africa there is very high power. Solar electricity can 
also be sent to central and northern Europe in the future. Even 
if only a small percentage of its energy could work, solar power 
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